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(54) FIBROUS SHEET AND METHOD OF PRODUCING SAME 



(71) We, Paper Converting Machine 
Company, Inc., a Corporation organized and 
existing under the Laws of the State of 
Wisconsin, United States of America, of 2300 

5 South Ashland Avenue, Green Bay, Wisconsin, 
United States of America, do hereby declare 
the invention, for which I pray that a patent 
may be granted to me, and the method by 
which it is to be performed, to be panicu- 

10 larly described in and by the following state- 
ment : — 

For years, those in the art of clothing, 
for example, have sought to provide paper 
substitutes for textiles. One drawback of any 

15 paper garment is its lack of strength. When 
this has been sought to be remedied by treat- 
ing the paper with stiffening materials or 
moisture-proofing agents, there has resulted 
an uncomfortable product; no satisfactory 

20 cloth substitute has been found which 
"breathes", viz., is fluid permeable. 

According to the present invention there is 
provided a method of producing a fibrous 
sheet, which comprises uniting two flexible 

25 fibrous webs with an intervening heat-shrink- 
able flexible thermoplastic web along a 
plurality of lines to form a plurality uf un- 
bonded areas each having lines of union as 
at least a partial boundary thereof, heating 

30 the web assembly to induce heat shrinkage of 
the thermoplastic web whereby to cause the 
unbonded areas of the thermoplastic web 
between adjacent lines of union to become 
thicker than the thermoplastic web at the 

35 lines of union and to cause the unbonded 
areas of the fibrous webs to bulge into pillow- 
like contours, and controlling the conditions 
of heating as to time, temperature, pressure 
and tension whereby to selectively develop 

40 minute openings of the order uf 0.001" to 
0.002" diameter in said thermoplastic web 
adjacent said lines whereby the permeability 
of said web assembly is controllable. 

The lines of union may be cither straight 



or curved, yielding unbonded areas peri- 45 
metrically bounded by the lines and ranging 
in shape from square or diamond shapes to 
circular shapes, but also including forms 
where only a part of the area h so bounded, 
as with parallel straight or curved lines of 50 
union. 

The flexible fibrous webs may take a variety 
of forms, including paper webs in the nature 
of tissue, and non-woven webs made from 
fibres such as viscose rayon. 55 

The flexible thermoplastic web likewise 
may be provided in a variety of forms, optim- 
ally being a heat-shrinkable film of a thick- 
ness from 1/4 mil to 2 mils in thickness 
Tone mil equals 0.001"). Exemplary of such 60 
films are polyethylene and polypropylene, al- 
though other flexible webs having the cap- 
ability of shrinking under heat are employ- 
able. At present, the most economically feas- 
ible assembly has at least one of the fibrous 65 
webs made of tissue and the thermoplastic 
web of polyethylene. 

The method may be practised with fibrous 
webs, one or each of which is embossed prior 
to uniting with the thermoplastic web. 70 

Through the practice of the present inven- 
thion we are able to selectively develop minute 
openings in the thermoplastic web adjacent 
the lines of union which permit the web 
assembly to "breathe", viz., be fluid perme- 75 
rble, and thus we are able to provide a 
"breathable" fibrous sheet tiscfui in place 
of textile or plain fibrous sheets and advant- 
ageous for making articles from it which are 
"disposable" in the sense, of being designed 80 
to be thrown away after use, and suitable for 
a variety of uses such as clothing, bedding, 
mcchandising and construction, in each case 
being able to control the permeability of 
the sheet to a desired value. 85 

The invention is described in conjunction 
with the accompanying drawings in which: 
PIG. I is a side elevational view, partially 
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schematic, of apparatus for practising the 

invention; . 

FIG. 2 is a fragmentary perspective view, 
partially in section, of a web assemmy at 
an intermediate stage of production on the 
apparatus of FIG. 1; 

FIG. 3 is an enlarged fr^memary ^sec- 
tional view taken alens ihe line 3— :> ot 

FIG. 2; . • ., err 

FIGS. 4 and 5 are views similar to hlu. 
3, but of the web assembly at later inter- 
mediate stages in production; _ 

FIG. 6 is a view similar to FIG. oem^ 
of a completed web assembly; and 



FIG. 7 is a 



^mer.tary sectional view 



as «=en along the line 7—7 of FIG. 6. 

In pnrtice of the invention, the apparatus 
depicted in FIG. 1 may be employed using as 
sources of material unwind stands as at 10, 

11 and 12. The unwind stands 10 and 1- 
are equipped with rolls 13 nnd 14 of tissue 
or like flexible fibrous w:b, whereas the un- 
wind stand 11 is equippea with a roll 1. 
of hca--shrinkab!c flexible tncrmoplastie 
material such as 1/2 mil polyethylene. The 
w*bs developed from the unwind stands l'J— 

12 are designated 15, 17 and 13 respec- 
tively, and it will be ==.- ? that the web IS 
is d^ivew' to an embossing unit 19 having 
suitable embossing rolis 20 and 21. The web 
15 is delivered to a second embossing unit 
■>■> which is equipped with suitable embossing 
rolls ->3 and 24." The. intermediate thermo- 
plastic web 17 is conducted over various laler 
rolls as at 25, so as tc be positioned against 
the web 18 when passing over the idler 
roll 26 and in contact with the web 16 when 
passing over the idler roll 27. 

The three webs are united by means ot 
a lamination unit generally designated 28, and 
which includes a rotating drum J) carried m 
suiiab'e bearings (not shown) on a train. 
30. Urging the plurality of webs against the 
surface of the heated drum 29 is an endless 
belt 3 1 arranged to travel over a p.urality ot 
i oils also jeurnaled within the frame M. 
The -.urface of the drum 29 is capped wall 
citable union -product areas, hereinbefore 
referred to as lines. For exampfc, in the 
product illustrated in FIG. 2, ft wil be noted 
that the three webs 16-1S arc united alons 
a plurality of spaced apart intersecting lines, 
as at 32, 33, 34, etc., in one direction, and 
35 36, 37, etc. in the direction perpendicular 
to 4 lines 32-34. Each line of union or 
•eal mav be advantageously, as in the il!us- 



tration given, 
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of a width' of the order of 
about 1/16" so as to develop diamond- 
Saped a'reas 1/2" on a side . Thus rased 
portions of a character suitable to d^vJop 
such a pattern are provided on the surface 
of the laminating drum 29. 

Following the uniting of the various weos, 
the now laminated web assembly is con- 
ducted over various idler rolls, a, at.a9, 40 



and 41, to a heating unit generally designated 
-T Interposed in the path of travel of the 
v"b 3S between the rolls 40 and 41 is a 
tension control roll schematically represented 
-s at 43. In the heating unit, the web passes 
ever a series of heating rolls as at 44, 43, 
and 46, and thence over a scries of cooling 
ro"s as at 47. 48, and 49. The direction of 
the web 38 as it is about to issue from the 
heating unit 42 is controlled by an idler 
roil 50, and further idler rolls 51 and 52. 
Another tension control roll . 53 is provided 
for t'-e web between the rolls M and 51. 

The 'urface speed of the heating and 
coolin:? rolls is independently controlled to 
compensate for the various amounts of shnnk- 
o«»e in the web which is introduced due to 
the Iviuinc and cooling. This heating and 
coolirw mav also be accomplished by passing 
w Jb throush an oven and cooling cnambcr 
or'aliii) by passing the web over stationary 
heating nnd cooling plates. 
' Completion of the operation is achieved 
relative to the web 38' 'see the extreme right 
hand portion of FIG. 1} as it passes around 
idler rolls 54 and 55 into a rewind mechanism 
Mncraliv designated 56. 

Referring now to FIG. 4, the web assembly 
38 i< seen in the form ir exists in leaving 
the lamhiatins unit 23. The line of union 
34 is seen to include portions of the three 
webs 16-18 and wherein the fibrous webs 
1*— IS arc united by partial flow of the 
thermoplastic material making up the web 
17 As the web 3S passes through the heating 
unit 42. the thermoplastic portion of the web 
asscmblv shrinks and becomes thicker be- 
tween adjacent lines of union as at 17 in 
FIG 5 'compare the dotted line showing 
designated 17 referring to the original thick- 
ness" of the thermoplastic film 17,. inc 
heatin? induces the shrinkage which, in one 
illustrative embodiment of the invention, in- 
creases the thickness of the film 17 from i 1/2 
5Sf% 0005'") to 3/4 mil (0.00075"). Addi- 
tionally, the shrinkage causes ihe l.brous webs 
to bul<" in Dillow-like contours as at <> 
and 18'. Here, it should be appreciated, that 
the" showing in FIG. 4 and FIG 5 are 
exaggerated' in order to facilitate understand- 
ine of the invention. However, shrinkages ot 
the order of 10-30 " in the film 17 are 
Pchicvable, and this necessarily results in a 
substantial pillowing effect on the fibrous 
webs !* and IS, as represented at 16 and 

IS' in FIG c < 

In' addition to shrinking the thermoplastic 
portion, the amount of heating that is per- 
formed on the web ?S results in the web 
3S" is seen in FIG. 6 and FIG. 7. There, 
the thermoplastic web 17" is seen to have 
a number of perforations or minute openings 
n s 57 

" Although the mechanism by which this 
phase of the invention operates is imperfectly 
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understood, it is believed that along the lines 
of union (as at 34) the fiber webs 16 and 
18 are embedded or intermixed with the 
thermoplastic web 17. Alongside the seal 

5 (immediately adjacent the linear unions 32— 
37) the webs 16 and 18 are still fibrous and 
fluffy and form an insulating wall which 
somewhat protects the thermoplastic film 17 
where it is not sealed. Therefore, the thermo- 

10 plastic film 17 in the area of the unions 32— 
37 become hotter, and when shrinkage takes 
place the edge along the seal is actually 
melted somewhat, resulting in small ruptures 
or holes (as at 57) when the unsealed thermo- 

15 plastic web 17 begins to shrink. Examina- 
tion of the openings 57 reveals that in certain 
instances these are elongated in a direction 
perpendicular to the length of the adjacent 
lines of union 32—37. These openings have 

20 an effective diameter of the order of 0.001" 
to 0.0002", the magnitude of the openings 
and the number of openings depending upon 
the lamination pattern and the degree of 
heating, i.e., being dependent upon the time, 

25 temperature, and pressure or tension em- 
ployed. We have found that wc can duplicate 
the opening producing effect of the heating 
unit 42 by making use of metal plates in a 
static operation heated to 300°F. and expos- 

30 ing the web assembly 38 thereto for one 
second. 

Optimally, the invention is practiced with 
embossed webs 16 and 18, although this 
effect is dispensable in certain operations. 

35 Advantageously, the embossment is developed 
through the use of embossing rolls having 
from 10 to 200 protuberances per square inch, 
with each of a height of the order of 0.01— 
0.005", so that 10 to 75% of the total area 

40 of the web is embossed, a suitable sheet for 
the webs 16 and 18 having a ream weight 
(per 3,000 square feet) of from eight to fifty 
pounds. The embossed web can be clearly 
seen, as at 16 and 18, relative to the web 

45 assembly 38' in FIG. 3. 

WHAT WE CLAIM IS: — 
1. A method of producing a fibrous sheet, 
which comprises uniting two flexible fibrous 
webs with an intervening heat-shrinkage flex- 

50 ibie thermoplastic web along a plurality of 
lines to form a plurality of unbonded areas 
each having lines of union as at least a partial 
boundary thereof, heating the web assembly 
to induce heat shrinkage of the thermoplastic 

55 web whereby to cause the unbonded areas of 
the thermoplastic web between adjacent lines 



of union to become thicker than the thermo- 
plastic web at the lines of union and to cause 
the unbonded areas of the fibrous webs to 
bulge into pillow-like contours, and con- 60 
trolling the conditions of heating as to time, 
temperature, pressure and tension whereby to 
selectively develop minute openings of the 
order of 0.001" to 0.0002" diameter in said 
thermoplastic web adjacent said lines whereby 65 
the permeability of said web assembly is 
controllable. 

2. A method in accordance with claim 1 
in which said lines constitute the perimeter 

of said areas. 70 

3. A method in accordance with claim 1 
or 2 in which at least one of the fibrous webs 
is of tissue and the thermoplastic web is of 
polyethylene. 

4. A method in accordance with claim 1, 75 
2 or 3 in which one or each of said fibrous 
webs is embossed prior to uniting with the 
flexible thermoplastic web. 

5. A fibrous sheet comprising two flexible 
fibrous webs arranged in face-to-face rela- 80 
tion with a flexible thermoplastic web there- 
between, lines of union joining said webs 
together to provide a plurality of unbonded 
areas each having said lines of union as at 
least a partial boundary thereof, the unbonded 85 
areas of said thermoplastic web between 
adjacent lines of union having a greater thick- 
ness than that of said thermoplastic web at the 
lines of union and said thermoplastic web 
having minute openings of the order of 0.001" 90 
to 0.0002" diameter therein adjacent the lines 

of union, and said fibrous webs bulging in 
pillow-like contours between adjacent lines 
of union. 

6. A fibrous sheet in accordance with 95 
claim 5 in which at least one of said flexible 
fibrous webs is embossed with protuberances 
each having a height of the order of 0.01" 

to 0.05" with from ten to two hundred pro- 
tuberances per square inch of web surface. 100 

7. A method of producing a fibrous sheet 
substantially as hereinbefore described with 
reference to the accompanying drawings. 

8. A fibrous sheet made according to the 
method hereinbefore described with reference 105 
to the accompanying drawings. 

For the Applicants: 
CLEVELAND & JOHNSON, 
Chartered Patent Agents, 
Chancery House, 
Chancery Lane, 
London, WC2A 1QU. 



^m-I ft } r i He ^ M S ie J ? ty l s J ^ ati °nory Office, by the Courier Press, Leamincton Sna 107- 
Published by The Patent Office, 25 Southampton Jiuildings, London, ^ 

which copies may be obtained. ' 



1276228 COMPLETE SPECIFICATION 

1 SHEET Thfs Rawing is a reproduction of 
the Original on a reduced scale 




